Standardized human bone marrow-derived stem cells infusion improves survival and recovery in a rat model of spinal cord injury.
Spinal cord injury (SCI) is an incurable disorder with an unmet need of an effective treatment. Recently, autologous human bone marrow-derived stem cells have shown to promote functional improvement, due to their anti-inflammatory and regenerative/apocrine properties. In this study, the primary objective was to test whether a single intrathecal injection with a 100 μL suspension of 400,000 fresh human bone marrow-derived CD34+ and an equal number of CD105+ stem cells (Neuro-Cells (NC)), one day after balloon-compression of the spinal cord, improves motor function and reduces secondary damage in immunodeficient rats. During the first 5 weeks after this intervention, NC significantly improved locomotor recovery and induced less injury-associated adverse events compared to vehicle-treated rats. Histological analysis showed that NC reduced astrogliosis, and apoptosis early after administration (day 4), but not at a later stage (day 56) after SCI. Proteomic studies (at day 56) pointed to the release of paracrine factors and identified proteins involved in regenerative processes. As stem cells seem to reach their effects in acute lesions by mainly suppressing (secondary) inflammation, it is thus realistic to expect a lower magnitude of their eventual beneficial effect in T-cell deficient rats, a fact reinforcing the robustness of Neuro-Cells efficacy. Taken together, this study indicates that an intrathecal instillation of Neuro-Cells holds great promise as a neuro-regenerative intervention in a clinical setting with acute SCI patients.